04/11/1995 .08:16 8584533574 FUESS AND DAUIDENAS PAGE 



Serial No. : -09/641,667 
Page 2 



2/1 


2/1 




3/2 


3/2 




4/3 


4/3 




5/1 


5/1 




6/5 


6/5 




7/6 


7/6 




8/1 


8/1 




9/1 
10 

11/9 
12/9 


9/1 
32 

10/9 
11/9 


m 
o 


13/1 


12/1 




14/1 
15/1 


13/1 
14/1 


o 

O 
CP 


16/1 


15/1 


17/1 


16/1 


o 


103 


36 


© 


104/1 


17/1 




(105 is canceled) [ 






106/1. 


18/1 


• 


107/1 


19/1 




108/1 


20/1 




109/1 


21/1 




110/1 • 


22/1 




111/1 . 


23/1 




112/1 • • 


24/1 




113/1 


25/1 




114/1 i 


26/1 




llS/1 


27/1 




116 


28 




117/116 


29/28 




118/116 


30/28 




119/116 


31/28 





PAGE 6126' RCVD AT 6»/2005 1:10:31 AM [Eastern DayOghtrune]* SVKUSPTOIFXRF-1/1 '118:8729306' CSI):8^ 



04/11/1995 08:16 8584533574 FUESS AND DAUIDENAS PAGE 



CLAIMS (IN AMENDED FORM) 

1... (Currently Amended) A method of assaying molecules in a 
sample, comprising the steps of: 

providing a sample that .contains one or more target 
molecules or molecular complexes; 

contacting said target with one or more probes under 
conditions which permit the formation of a target -probe complex, 
wherein, the probe comprises one or more magnetic labels; 

subjecting said target-probe complex to an applied magnetic 
field- so as to induce 1 magnetization; and 

. deLei.uiliiing ane oj- iiti::^i ' e ma^n^Llv^ ■ chctiaclB.LlbLics by 
measuring and characterizing a magnetic signal of said target - 
probe complex induced | by said applied magnetic field in any one 
ui. rnpi - e ul (1) - time response/ L^alleJ utagnetic swiay Lime, — 
bpaLlal uxleiiLaLiun, ekiid (3) to determ inine a hysteresis loop as 
fei-fctMivAfeile. tax — — fa '- aturatiun magnet izati - o ir: — f^fa-^ — luuuiauL 
m ^n^Sti A'aLi.ion and O c j; i^uexxi^e luxcc and (4) ma g nitude so as t cr r 
far y ^ acLluiii- of the duLeimininy , — laeiiLlfy any ol Lh^ pxesence, 
Ipcation;"^:.- orientation: auJ quaatlLv of the target -probe complex, 

and thus also of the one or more target molecules or molecular 

* • . ' 
cdmpiexe's . i 

2. ^Original) The ^ethod of claim 1, wherein said target 
molecule or molecular: complex is disposed on a support. 

3i. (Previously Amended) The method of claim 2, wherein said 
target molecule or molecular complex is disposed on the support 
in an array. i 

4v : (Pr^eviously Amended) The method of claim 3, wherein said 
. cirray; is an addressable array. 

• (Currently Amended) The method of claim 1, wherein said one 
or more probes ±s are : disposed on a support. 
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6 / tCur.ireritly' Amendetd) The method of claim 5, wherein said ong 
or^ more p'robes ±s are =disx)oged on the support in an array. 

7. - :(Ori;ginal) The niethod of claim 6, wherein said array is an 
acMr^esabie array. I 

8. - • ^Curjrently Amended) The method of claim 1, wherein said 
tfeLeJ-itiliiliivd ^^uuipiisfes .| measuring and characterizing is.j^ ^ 
magnit:.ud%"i • of the magnetic signal resulting from magnetization 
iriduced iin complex in response to said applied 
meCgneiic. field. 

9}. '(Currently Amended) The method of claim 1; wherein said 
db gdreriuiiilng - meaaurin g iand chairacterizina comprises : 
providing a magnetic sensor; and 
^. .g.en4s:i-ating ar the ; magnetic signal with the magnetic sensor in 
respokise^'to^ idetlU uiig ei/r more magnetic characteristics of the 
■ t^a:rCTe^i-pil61ge comply . \ 

x6. KCuij^rently Amended) ttre A method of claiui 9 , wheiein said - 
of aasa^v^nq moleculeiB I in a sample comiDrisina the gtepa ot.L 

J providing a sample that con tains one or more target 
mbl^gUle^:; or molecular^ complexes; 

= GOilfcjkcting said target with one or more prpbe s under 
GQndifeioy& which permi?fe th e fo rmation of a tar get -probe complex, 
where^in Ehe- probe .comTirrises one or more magnetic labelsj. 
> i ^^ufen^^ctinq .said ijiaraet- p robe complex to an applied magnetic 
field' :So'::ks- to ind n re ! magnetization;, 

=.':g^h^-rating a sigiial with the magnetic b^iiubor uses a giant 
magri^'tdr-eisistive ratio' magnetic sensor chaLacter istics in 
r^3pdhse^^:to the applied ma gnetic field, 

11. ::(:Cu^ently Amended) The method of claim 9, wherein said 
•^■i'»^jrit^'t-^4;:ng- m^aguyinoiand characterizing comprises: 

:-.ipriSyi.dinq^a signal processing means that generates readable 
output f^rom said signal- 

' i ;; . • i 

i 
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12. (Currently Amended) The method of claim 9 

wherein said one :or more target molecule^ or molecular 
complexes xs- are disposed on a support; 

and wherein said d^^iLuijmiuiii^ measuring and characterizincr 
comprises.: • 

moving the support rsrr and the sensor in relation to tire 
each other in one or more directions. 

13U (Previously Amended) The method of claim 1, further 

i 

comprising: j 

subjecting said tiarget-probe complex" to one or more of a 
plurality of applied magnetic fields having different 
intensities, 

14,. (Previously Amended) The method of claim 1, further 

comprisihg: : 

subjecting said target -probe complex to one or more of a 
plurality of applied '^lagne tic fields having different directions. 

15. • (Cuurently Amended) The method of claim 1, further 
comprising: i 

contacting the one or more target molecules ofx molecular 
cbmpl^xea:. with a non-ritagnetic colloid so as to block thti aidyiitiLic; 
S' igna;! £dui\!\ the reduce non-specific binding of the one or more 
pa^obe-s the target molecules or molecular complexes. 

16. (Currently Amended) The method of claim l, further 
comprising: 

joining the one or more probes, to one or more colored beads, 
fluLore^cent beads, or ; fluorescent cells, 

17. (Currently Amended) The method of claim 1, further 
comprising the step of detecting the presence of said target^ 
probe complex by visual, electronic or optical means- 

ld3. * (Currently Amended) The ^ method of ulaitit 1/ — wherein 
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•yibriJ jeL g JLLitiiTing comyijiiS>e3 : aesayinq molecules i n a sample 
comprrLigd ri^cif the steps 6£ 

•* • providing . samplle that c:Qntains one or more target 
mo:leGules-"or molecul-ar, complexes; 

■ ^ • er^ntacfeinq eaid- one or more target mole cules of molecular 
compl.^xeg?with one or ^more probes under condition s which permit 
•the ferrna-feion of a target -probe complex, wherein the probe 
cbmprises^^oiie o f- more ^ magnetic labels; 

■ : r ■ r^ub-Hecting -said tiarget -probe complex to an applied magnetic 
g^i^eld^^^sof ka:. to induce imagnetiz ation; and 

'.•;me;a&u^ and characterizing a time response, called the 
'riagnetdic. ^ time/ Of the magnetic signal resulting from 

magheti^i^ion induced j in said target -probe complex in response to 
^ said :^pi-ied magnetic ; field. 

nf:.d4. ifcputreiitly Amended) The method of claim l, wherein said 
/ Lj tt 'fcermiixi^^^ uomprises : measuring and characterizing is 
' a:dc3!idi^a'il:V-' of .a spat;ial orientation of the magnetic signal 

;.r^9;uit-irig^i f rom magnetization induced in said target-prob« complex 
in reijidnW said ajjxp lied magnetic field. 

:^wribBled) ..*!*■ 

:i:6e. -J^l^^i^ The method of claim 1-^ wherein 

measuir^n^l: aiid charact^r-izing of the hysteresis loop also measures 
y^iTLd dhkir^ai^ the | :saturation spatial orientation of the 

^targ^^i^TP^al^^ complex, land thus said one or more of the presence, 
vlocati^]^^^^ quantity of the target-probe complex. 

i . , s • : 

r ' ' : 

■107. v^^Oiaj^ The method of claim 1^ wherein 

measurin^S ahd characterizing of the hysteresis loop also measures 
•:OT:d' ckaiiaGterizes the i saturation magnetization of the target - 
\prbb^;:-:cQmplex, and thus said one or more of the presence, 
-locati.orf^?. drienta quantity of the target-probe complex. 

i 0^8 - .^itCu^xentiy -Amended) The mdthod of claim l-ee- wherein 
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measuring, and characterizing of the hysteresis loop also measures 
and characterizes the i remnant magnetization of the target-probe 
cpmplex; -and thus said one or more of the presence, location, 
orientation and quantity of the target-probe complex, 

1Q9. (Currently Amended) The method of claim le^ wherein 
measuring and characterizing of the hysteresis loop also measures 
and characterizes the i coercive force of the target-probe complex, 
and. thus said one or more of the presence, location, orientation 
and quantity of the target -probe complex, 

110\ (previously Added) The method of claim 1/ further 
comprising: 

subjecting said target -probe complex to one or more of a 
plurality of applied Electric fields having different 
intensities - 

1X1. (Previously Added} The method of claim 1, further 
comprising: 

subjiecting said target -probe complex to one or more of a 
plurality of applied electric fields having different directions. 

112. (Previously Addec^) The method of claim 1 wherein the 
cpntactiiig of said target is with one or more probes containing a 
ferromagnetic materia!!, as the magnetic label. 

i 

' . i 

1X3. (Currently Amended) The method of claim l wherein the 
contacting of said target is with one or more probes containing a 
lexioiuagrietic matex - xa. -^ f errof luid as the magnetic label. 

■ ■ I 

114. (Previously Added) The method of claim 1 wherein the 

contacting of said tairget is with one or more probes containing a 

paramagnetic material 'as the magnetic label. 

lis. (Previously Added) The method of claim 1 wherein the 
cbntacting of said target is with one or more probes containing a 
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superparamagnetic material as the magnetic label. 

11=6. (Currently Amende'd) A method of assaying molecules in a 
sample comprising the isteps of : 

providing a samplle that contains one or more target 
molecules or molecular complexes; 

contacting said t^arget with one or more probes under 
conditions which permit the formation of a target -probe complex, 
wherein the. probe comp'rises one or more magnetic labels; 

subjecting a substantially planar sample of said target- 
probe, complex to an apiplied magnetic field so as to induce 
magnetization of the target -probe complex ; and 

dgrtermiiilng one c i r uiu-L€i uiaLjuetic ckaxacLeri stics by 
lufa'abuiilig and uhaiaot - e r iaing scanninQ in a raster- sc an motion 
with a magnetic sensor a magnetic signal of said target -probe 
complex ihduced by saijd applied magnetic field l - n ' any uin=t ur more 
(ji: (1) — tri me r^esyuiise, jcalleJ maL|iiet. - .rc swing t - i t n -g-; — ^2") — epatiaci 
uiueuLaLi.oii; aud (3 ) . I ' iysteitibib luup as is gol - vable for — (3a) 
vrf^Luj-aLloi ' i mayiititi/.aLi;uii/ — t^iri — remnan t; uidv^netization and (3c) 
cue-Lulve fox - c e- ; aiid (4 ^ magnifcud g so as to , by aoLiuu of the 
di=rUui-mlnlng/ identify i any of the presence, location, orientation 
and quantity of the target -probe complex, and thus also of the 
one or more target molecules or molecular complexes, 

117. (Presently Added)| The method of claim 116, wherein the 
determining of the magnetic signal of said target -probe complex 
induced fey said applied magnetic field also determines a time 
r€(spQnse> called magnetic swing time, of the target -probe 
complex, and thus alsb. of the one or more target molecules or 
molecular- complexes 1 

Ills.. (Presently Added)! The method of claim 116, wherein the 
determining of the magnetic signal of said target -probe complex 
iiiiuced by said applied magnetic field also determines the 
spratial orientation of the target -probe complex, and thus also of 
the one or more target molecules or molecular complexes. 
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119, (Presently Added) The method of claim 116, wherein the 
determining of the magnetic signal of said target-probe complex 
induced by said applied magnetic field determines a hysteresis 
loop that is solvable for any of (1) saturation magnetization, 
(2) remnant magnetisation, (3) coercive force and (4) magnetic 
magnitude . 

120. (Presently AddedX The method of claim 10 further 
comprising: 

determining, from the generated signal a time response, 
called magnetic swing ; time, of the target-probe complex, and thus 
also of the one or more target molecules or molecular complexes 

121. (Presently Added). The method of claim 10 further 
comprising: 

determining from the generated signal the spatial 
orientation of the target -probe complex, and thus also of the one 
or more target molecules or molecular complexes. 

122, (Presently Added) The method of claim 10 further 
comprising: 

determining from:the generated magnetic signal a hysteresis 
loop that is solvable i for any of (1) saturation magnetization, 
(2) remnant magnet isaiion, (3) coercive force and (4) magnetic 
magnitude . 

123. (Presently Added) The method of claim 103 wiierein the 
measuring and characterizing is further of the spatial 
orientation of the target -probe complex, and thus also of the one 
or more target molecules or molecular complexes. 

124, (Presently Added) The method of claim 103 wherein the 
measuring and characterizing is further of the hysteresis loop 
pf the target-probe complex which hysteresis loop is solvable for 
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any of (1) saturation magnetization, (2) remnant magnetization, 
(3;) coercive force and (4) magnetic magnitude. 

125- (Presently Added)!; A method of assaying molecules in a 
sample comprising the isteps of : 

providing a sample that contains one or more target 
molecules or molecular complexes; 

contacting said target with one or more probes under 
conditions" which permit the formation of a target-probe complex, 
wherein the probe comprises one or more magnetic labels; 

.subjecting a substantially planar sample of said target- 
probe complex to an a^iplied saturation magnetic field in the 
plkher of sample the sd as to induce saturation magnetization of 
the target -probe compliex/ and 

meaeuring and characterizing with a magnetic sensor a 
magnetic signal of saijd target-probe complex induced by said 
applied magnetic field so as to identify and determine any of the 
pr^esence, location, orientation and quantity of the target -probe 
cokipl^x, .and thus alsp of the one or more target molecules or 
molecular complexes. 

X2:S. (Presently Added) The method of claim 125 further 
comprising: 

determining from! the measured and characterized magnetic 
signal a time respons^* called magnetic swing time, of the 
ta^rget -probe complex, land thus also of the one or more target 
mqleculeis; or molecular complexes 

1^7, (Presently Added)| The method of claim 125 further 
cdmprising: 

■determining from I the measured and characterized signal the 
spatial drientation of the target-probe complex, and thus also of 
trie one ox more target molecules or molecular complexes. 

1^8. : (Presently Added) The method of claim 12 5 further 
comprising: ! 
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• ' det^iirmining from \th& measured and characterized magnetic 
•aLign^5t as ftysceresis idop that is solvable for any of (1) 
^^t:ur^tiQrt r^agnetization, (2) remnant magnetization, (3) coercive 
f'9rce.:.=andL (4)- magnetic magnitude. 

129-. : (Frfe^^eritly Added)!: A method of assaying molecules in a 
•sample- comprising the Isteps of: 

prol^iding a- sampie that contains one or more target 
molediiresllor molecuLair complexes; 

bontacting said target with one or more probes under 
conditiohf which permit the formation of a target -probe complex, 
•Wherein^ ti^^ coraEptises one or more magnetic labels; 

: ieub^^iecting a sample of said target-probe complex to an 
applied ina:gnetic field the so as to induce magnetization of the 
targefe=-;prpbe complex; land 

■.mea¥^iring and characterizing with a magnetic sensor a 
magneticHif ield of sai(^ target-probe complex field so as to 
id^t-i^>^ !4nd determin^ any of the presence, location, orientation 
and qu^rifcity, of the target -probe complex, and thus also of the 
^qne c^r. im^re* target molecules or molecular complexes, 

i:3-0' /y-iC^^^^^ The method of claim 129 further 

•■ coTt^r'i^sxng : ; 

1;^ 'iai^termini fromjithe measured and characterisied magnetic 
•fieldJbf ii^ complex a time response, called 

;magnet:id:i:s^ time, pf the target-probe complex, and thus also 

of j tlie;;diife or more target molecules or molecular complexes 

"i^:!t; .^rpr^fe Added) The method of claim 129 further 

'comprdTsi^ii^-::; i 
'. y . vjdj^termiining. f romi the measured and characterized magnetic 
I i:eld;:th4^^ the target-probe complex, and thus also 

of - trie. orfe ibr more target molecules or molecular complexes, 

; 132. |'(P2i€(^erntly Added) The method of claim 129 further 

;:coimprr0i^::; * ! 
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... determining from jthe measured and characterized magnetic 
field a hysteresis loop of the target probe complex, which 
hysteresis loop is soliveible for any of (1) saturation 
magnetiza-tion, (2) remnant magnetization, and (3) coercive force, 

13!3\ - (Presently. Added)| A method of assaying molecules in a 
si^raple coinprising the j steps of; 

I providing a sample that contains one or more target 
moieculeb- or molecul;ar complexes; 

"contacting- said- target with one or more probes under 
conditions .which permit the formation of a target-probe complex, 
wherein Che probe comprises one or more magnetic labels; 

applying a magnetic field to the target -probe complex so as 
to iriducis;- magnetization of the target-probe complex; and 

■ measuring and characterizing with a magnetic sensor the 
magnetics :ifield of said target-probe complex while forcibly moving 
the targe;t probe; complex relative to the applied magnetic field, 
therein tb determine the magnetic field of the target -probe 
complex, .. -and thus als6 of the one or more target molecules or 
mqlectiiar complexes t^at are part of the target-probe complex. 

134. (Pri^sently Addedj The method of claim 133 further 
comprising: 

deCq^rmining from! the measured and characterized magnetic 
field- of' ;the target-probe complex a time response^ called 
magnetic :j swing time, of the target-probe complex, and thus also 
of th^ oiie or more target molecules or molecular complexes 

135. .{Presently Added) The method of claim 133 further 
eomprisi^ig . ; 

det-eiroining f rom| the measured and characterized magnetic 
field-:.th:d' orientation! of the target-probe complex, and thus also 
of the o'n^e. or more target molecules or molecular complexes. 

136 . . :(Pr:4«ently Added) The method of claim 133 further 
comprisirig j 
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determining froni 'the measured and characterized magnetic 
filed a hysteresis loqp of the target probe complex, which 
hysteresis loop is sol;vable for any of (i) saturation 
magnetization, (2) rerrinant magnetisation, and (3) coercive force 
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